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U U R O K  T R I B E  
190 IUarnath Boulevard ' Post Office Box 1027 a I<lamath, CII 95548 

Phone: (707) 482-1350 Fax: (707) 482-1377 

YTWQP-09-008 

Gary Berrigan 
Chief 
North Region Environmental Planning Branch E l  
CA Department of Transportation 
PO BOX 3700 
Eureka, CA 95502-3700 

Subject: Yurok Tribe Water Quality Control Plan Section 401 Water Quality Certification for 
H i g l ~ ~ o y  169-Retaining Wall arzcl Slip-orrt Repair Project PM 18.04 and 19.47 EA 47830 

Dear Mr. Berrigan: 

The Yurok Tribe Environmental Program (YTEP) received the complete application for Yurok 
Tribe Water Quality Certification of the Highway 169-Retcliirii~g Wall nizd Slip-orrt Repair 
Project PM 18.04 nild 19.47EA 47830 under the Yurok Tribe Water Quality ControlPlan 
Section 4.4 provisions on July 6, 2009. Thank you for providing a thorough and complete 
application. YTEP staff has reviewed the application and completed a site review with your staff. 

Project Description 

According to the project description and supporting documentation, the purpose of the project is 
for the California Department of Transportation to repair one minor slip-out and replace one 
failed retaining wall on State Route 169 at post miles 18.04 and 19.47, respectively. 

Certification 

We hereby grant Yurok Tribe Water Quality Control Plan Section 401 Certification for your 
project with the following conditions: 

1. All work in and directly adjacent to waters of the United States directly associated with 
this project shall occur between May 15Ihand October 15Ih for calendar years 2010 and 
201 1. This permit is valid for this period only. Should the project need to be extended, 
early consultation with YTEP should be initiated. 

2. All sites will be 'winterized' prior to seasonal work shut down. An inspection by Yurok 
Tribe staff shall be requested at least 7 days in advance of seasonal work shut down. 
The applicatxt may request seasonal extensions based on field review by YTEP. 



You shall limit any excavation work in aud adjacent to applicable waters to that necessary 
for the project. 

No construction materials -- iucluding cement, debris, oil or petroleum products, sand, 
sawdust, silt, slash, or soil -- shall be allowed to enter or be placed where it may enter the 
live channel of applicable waters in amounts that are cousidered to have adverse effects on 
the beneficial uses. 

You shall not permanently dispose of any cotlstruction material, demolition wastes, 
wastewater, or any other pollutant within applicable waters or on any lands within the 
Yurok Reservation boundaries. 

Water used in dust suppression shall contain no contaminants that could violate surface 
water or aquifer standards (see Yurok Tribe Water Quality Control Plan for water quality 
objectives). 

All stationary machinery that uses gasoline or diesel fuel shall be placed within 
impermeable spill containment vessels capable of preventing migration of fuel in the event 
of a spill. 

All contractors and subcontractors shall report, verbally and in writing, immediately upon 
discovery, any spills of chemical contaminants, including oil, gasoline, hydraulic fluid, or 
diesel fuel, during or after operations. Reports shall be submitted to EPA Region 9 and 
the Yurok Tribe. Appropriate cleanup of spills shall commence immediately. Within two 
weeks following cleanup, a summary report shall be submitted to EPA Region 9 aud the 
Yurok Tribe that describes the reason for the spill, the spill duration and volume, steps 
taken to correct the problem, the remediationlclean up activities and steps taken to 
prevent a recurrence of the problem. 

Best Matlagenlent Practices (BMPs) for erosion and sedimentation control shall be 
implemented it1 accordance with the project description provided in the permit application 
and in place prior to, during, and after construction in order to ensure that negligible 
discharges to applicable waters do not occur. 

You shall revegetate the slope face that will be impacted for staging, equipment access, 
and construction with cotuparable vegetation types, Areas that are denuded of trees taller 
than 3 feet in height and g&ater than2 inches ;diameter will be replaced with saplings 

of the same species. Any Douglas-f~ that is removed shall be replaced with an 
appropriate hardwood species. Pre and post documeutation of the revegetation work is 
required. 

Water discharged from the project site shall not contain settleable materials or suspended 
materials in concentrations that cause nuisance or adversely affect beneficial uses. The 



project shall not violate any uarrative and numeric criteria established in the Yurok Tribe 
Water Quality Control Plan (see Yurok Tribe Water Qnality Control Plan for water quality 
objectives) 

12. I f ,  at any time, an unauthorized discharge to surface water occurs, or any water quality 
problem arises, the project shall cease immediately and you shall immediately notify EPA 
Region 9 and the Yurok Tribe. 

13. Ynrok Tribe shall be notified at least three business days in advance o f  construction in 
order to allow staff to be present during construction. 

14. I f  there are any substantive changes in the proposed project that may affect water quality, 
you shall notify the Yurok Tribe Environmental Program, immediately. Failure to do so 
will result in revocation o f  this certification. 

15. You shall provide a copy o f  this certification to all contractors and subcontractors. Y o u  
also shall review the conditions o f  this certitication with a11 such contractors and 
subcontractors. 

16. You  shall request written permission for any activities related to water withdrawal and or 
water drafting prior to commencement o f  this activity. Written requests for water 
withdrawal shall be submitted to YTEP. 

The point o f  contact at the Yurok Tribe is Ken Fetcho. Please contact Mr. Fetcho at (707) 954- 
1523 or at kfctchoQyuroktribe,nsn.us the point o f  contact for the proposed project at EPA 
Region 9 is Jason Brush. Please contact Mr. Brush at (415) 972-3483 or at br~~sh~iasoti@ep~&o~. 

Sincerely, 

Kathleen Sloan 
Director 
Yurok Tribe Envkonmental Program 

e-copy: 

Carol Heidsiek, U.S. Army Corps o f  Engineers, Eureka 
Jason Brush, U.S. Environmental Protection Agency 
David Hillemeier, Yurok Tribe Fisheries, Klamath 
Maria Tripp, Chair, Yurok Tribe 
Ralph Simon, Executive Director, Yurok Tribe 
Robert McConnell, Yurok Tribe Historic P~eservation Officer 



Rain Marshall, Staff Attorney, Yurok Tribe 
Javier Kinney, Transportation Manager, Yurok Tribe 
Ken Fetcho, Assistant Director, Yurok Tribe Environmental Program 



Date: September . .. 1 I, 2008 
; .:>;, ;,:.- ,;,'>:~>. .: :. . . . . 

To: ChailibNatwold, 'S~.'E 

From: Terry Craven,: 
William.Vj. McCormick, C.E.G, 

Kieinfelder Project: 92859lREP-3 
. . . . . . .: 

Subject: ~oundation"~epb 
Storm Damage R 
HUM 169 ~ ~ 1 9 . 4 7  :.; :I, .~ . . 
EA:. 01-478301 

' Huinbpldt County, CA . 

. . .: ~ . ... A .ia,fdQid& is jdcatea :& th&;~~t. ; (hown~i i l f  st& o f  highviraSiii6g, .ieC,i:h-jiepost :j9.47, 

northwest ofweitchpec in Humboldt County, California. The location' of the'iit'e'is'showli 'on 
Plate. 1, Site Locat!on.. As shown on , Site ,,P!an, Pitjte 2, !he main: landslide ,scarp. is 
appfbxirnateiy 300 feet ionas C~he-lgfidslid~ mgS$ ,&$~,ds:tl~Ow~~Slo$~.i~ 'west;' howe$Br, a 
.disiitict toe was not observed (see Plates 3, 4, and ii). Tension eracks at the top bf the 
landslide scarp extend .up to. >l;Q f.eet:~,east:(upslop~)~.of. theedge of pavement into the roadway. 
A soldier pile and timber lag$ng'waIi~iihno'tie-backsis 'l'O.c&te.d 12'feet west of theedge of 
PaWment 19 !he central pqrtion..of the site.. An.appro.ximately 15-fo.ot-wide sectlon of the,b,ase 
of ;thetimber lagging wall has 'failed ;a l low i~ t~e~ l jacMi l l  ...L , . : .  . , . . .  to :&de 'gCir :which . ,  . bt'.hf, the:~reg&m ,eidge:ijf :fh6,rbadw4y; Soi, ,c.t~~p:;a,~j:s9ve~i, Shallow 

.ihe;,e&&t ,abOii~,' i~ero~~waY,~'~bth, w,ihiri:ah,., b:eLond:ihe'cut ~ (~ t ;& .  
: . , . . . .  :: . . . . ,. ;:!:: .:... .>;:,: ..,. . ..: ::. . . . . . . i i  .; .: <,<< . ..,;;,::;,: ,,! :,,, ,: ::, . t,.:;:: . . . .  : . ~ . ~ ~ . . .  

, . .  , ..,.. " 'I?: to prpvide' geotechnic$ designip&rah,i&ir$. for ii i&ining 
d prism from active iandslide rel,ate$ m ~ ~ & ~ & n t ' i j & i &  tiie 'road. 

Stabilization of the portion of the :landslide that is west of the proposed. retaining wall is not 

9 2 8 5 9 \ ~ ~ 0 a ~ 0 4 6  : . Page 1 o f 1 5  2240 Northpolnl Parkway. .. .. 
O 2008, Klslnfsldei , . ' , Santa Rosa, GA:..06407. . : . . . 

. . . . .  Tel. 707-571-1883 
. .  . .  ~. Fax. 707-671-7813 



interidediatid-the main mass of the landslide may continue to move downsiope of the proposed 
wall affer~ttie..rehinlng:,btrui?ure is. constructed. ~ ~ r t h d r ,  the"existing slopes are very steep for 
a Considerable dlstanceabove the road and there is evidence of landslide activity in this area. 
An svaluation bfttie slopeisabove . . .  (east of) the road is beyond the scope of this study. 

;., . . 

. ~ ,  
. . . , , ;  ; . .  . . . . . . .  

The scope of our work for this project Included . . .  . . ~e'foliowing:. . . . . .  . . . .  : . '  

e Revlew of available geologic Information addressing this area. 

, .  . m Geologic mapping of the landslide and lmmediateviolnity. . . . . . .  
".: . .  . . .  .,' . , .: .. 

. . . Drilling, logging, and sampling of five exploratoyboririg~. : " 

r Installation of one inclinometer. 

m Laboratory testing of selected .., : . ,  samples from . . th . . .  
' . : <  . ., 

Global stability anaiy'sck;' 

m Preparation of Log of Test Borings (LOTBs). . " . ,  . 

' Preparation of this summary report. 
. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  

3 PERTINENT REPORTS AND INVESTIGATIONS ' 

In preparation of this memorandum, the following documentslreports were reviewed: 

1987, Wagner. & Saucedo,. California Division ~ , of Min d Geology, , . Geoi,ogjc Map,of the 
Weed Quadran~le. . .  : : . . . . .  . . . . . .  . . . . . . . . .  . , <  . . . . . .  . / ,  . . : . . . . . .  . . .  . , . . ~ . . . . . .  

.: ~ : . .  . . 

Hazard Map and ~ ~ ~ o ~ ; : ~ u ~ l C h i n , ' l  dated:l\niic . . .  ., .. ~ 
. . . . . . 

. . .  . . . .  . . .  . . . . . . . . .  . . . . . . . . .  . . .  ,, . . ,  . . . . .  . . .  .. . . .  2 . .  : . .  i - .  s . . , :  : '  . : , . 

. , ? l  . . . . . . .  . . .  . . . . . . . . . . . . . .  . . .  . . . . . . .  . . . . . . .  . . . . . .  .. . . . . . .  . . . . . .  i , :  , ' : . ' , . : ' : i , '  , . . .  , ' i , 
. . . . . I  , : . , !  t : ls % proposed to Construct 'a retaining structure . . . .  on.the:'west, side:of the existing roadway to 
! ,, .protect : the road surface and supporting ,prism. from ,landslide-related damage. As proposed, 

th.e ;retaining,structurg wl l lbea soldier plle,and lagglng walli; portions of which will probably b e  
restrained by'tiebacks. The wall will be located west of the road shoulder. At the direction of 

ximately four feet outside. of the edge of, 
. . . .  f the walJ are illustrated , onPl'ate .,. , 2.. . ,  , . .  

. . .  . . . .  . .  . . . . . . . . .  ..<; . .: .~ . . . . . . .  . . .  . . . :  . . .  : . . . . . . .  . , . . a .  
. : .  . 
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5 SITE DESCRIPTION AND TOPOGRAPHY 
. . . . . .  . . . , .  . . . . .  . . . . :  . . . . $  . . . . . . . .  . . . . . .  . . , . . .  . . . . . .  . . .  < <  . :,: . > . .  , 

. . . . . . . . . . . .  . . . . . . .  . . .  
. . 

.. . . .  . ,  . . ;., . . 
. .  , .  : ,  3 , .  ,. . . . , :  . .  

-At  Pdst Mile 19.47, the single'lafie H ighw~~ l69 : roadway  rises veryigentlyit4 the nolth, at 
. approxlmately. 70H:lV to 23H:I.V (Hor1zontal:Vertlcal). .: slope gradients west (downslope)' of. 
the;  roadway range from appro~imately;li.iH;1~:to:lifjH':1V:~:~~n approximately 75-fdot-iongby 

. 14-foot-tall solider - pile . and.; t i ~ b e t  lagging ~:.retaining::wali .withi: no :tie-backs ::.is '!located 
'approxlt~lately :t2--feef;we~t,.of : t hedge  bf pavement: In tho ijentral, portlonbfthe ~it,e.::The. but 
slopes b0rdering:the 'easf'of: the'roadway Were::cOnstrticted:at :approdmately '!O.?H:IV to 

IY 

~he:landslid~.:mo~ement ~:currently:;lmpadtingj:t~e roadway is largely tr.anslationa1 .~with:'an 
estimated a~erage.~ass.thichness:of app'roximately.5:-to :15:feet, butestimatedto"be up to25 
'feet thick. at the::edge..bf.;the roadway-~fili~prism.:'~The:arcuate headscarp ofithe la&llde 
extends iintothe:.roadway u p  to t1  0 feeti'to 'the east:'(up.slop.e)from the vestem: e.dge::of 'the 
pavemen and has a:lateral :extenti:,of. approximately 7!3@' fee t  !:along :the. roadway. An 

.,approximately 1'5-foot-wide section"of ,the b&se:of 'the 'aijproxi'mgtely 80-foot-long soldler pile 
and timber lagglng wall failed, allowing the backfill toerode tiwagand beneath 1he:wailformlng' 
a vettic.al scar which extends to within 5 feet of the western edge of the roadway, Erosion 
tilling has developed beneath the failed section. of the wall. Soil 9e.ep.. and several .s.h~ll,ow 
debris slides are located tothe east above the roadway, b.oth within and.beyondthe'cut'slope. 

A ..shallow V-d1tch:'along ihei  eastern edge. o'f the ;roadway collects:::~heef~~flow froin the .cut 
.:Slopesand transports i t to the,s&th.. . Drainageifrim ihe~center of  thel lane within the landsllde 

:-flowsdownovertheslope:faoe. of the:flli~p~sm.;:.Mlxedqonifey andoak:forest islo.cated~wlthin 
the active slide and above the roadway. -The. cat slop vegetated wlth,!ow tomoderate 
growth of . . . . . .  wlld grasses.. 

. . . . . . . . .  

. . . . . . . .  6 . ,.:SUBSURFACE EXPLO 

Five.(5) exploration, boringsi des1gnated;R-08-001 th(0~~h:Fi-08~005, w y y  drilled atthis s1te.b~ 
~al't'rarislbff ice ,of 'Djliing :~etd~@'us!ng ,rotary wa6h ..drilling ..mi$hods.,..~~iilincj wgi  pelforh;ed 
on' March 31, '20'008, through 'Ap~l'~,'i0,~,~2008., ...... ,::: . . . . . . . . . .  ~ l l .  d r~ l~g .andsaml lg .  ~ ~ ~ j r a t i o ~ ~ : l ~ ~ e r e  
s u ~ e ~ i s e d  bv Kleinfelder staff. Test borings we're performed ~~s1n~' iruck~mouri ied ' ~ i k e r  
MPC~,;@I! r1.g u!l!!zlng , . . : . .  ... 94-mm (HXB),casing eiuipped:with a tungsten carbide G.eo:,Barreljor#8 
didmbkd imGre$nated &re bit, ' ~ d ~ i & ~ :  R-O&.ooi, ' Ri08:00i, R-08.6&$, and ~.08-&)5 were ~~ ~ ~~~. . . .  
advanced f;om-~ighwa~ 169 pavemeit level alon$ the western edge df the ro id to  depths 
ranging from 50 to 75 feet. Boring R-08-003 was advanced to a depth of 50 feet on the 
eastern edge of the rorid., The approximate locations of the, borlngs are shown on Plate 2. 

, 
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Samples of the soil and bedrock were obtained by coring, using equipment as described 
above, and using 2-inch (inside diameter) Modified California and 1 A-inch (inside diameter) 
Standard' Penetration Test samplers, each driven with an automatic 140-pound hammer 
dropped 30 inches. The blows required to drive the Modified California and. Standard 
Penetration Test samplers were recorded for each 6 inches of penetration or fraction thereof. 
Visual classlflcations were made in accordance with the attached Soil and Rock Legend. The 
results of the exploration are summarized on the attached Log of Test Borlngs. 

. . . . . . . . . . .  . . . . . .  ...'.., i ..... .... . . . . . . .  . . , , . / i ' .  . . . . . : . . . . . .  J:'.. : . 8 ,  . ' '. : , ; :. ' . .' 

As part of this work, one slope inclinometer casing was,installed to a&roximately 75 feet 
below the ground surface withln the bore hole for Boring R-08-004. The casing was perforated 
forits. f!.ill:l,ength except for the:,upper 15. feet to: permit:..posslble monitoring of future water 
levels within the,casing.. .The .annular space around thecasing. was backfilled with.sand to a 

. .depth( of;r6 feet and the remaining upper portlon was backfilled with bentonite. The 
inclinometer~~was completed at.thei.surface with a traffic-rated access box. No inclinometer 
readings :or water level measurements were obtalned at the time of  installation. Inclinometer 
readings wereobtained by: Caltrans. on Aprll16, April 23, June5, June 24, and July 8 of 2008. 

. . . . . . . . . . .  Resultsare presented InAppendlx'C. . . . .  . . . .  . . .  
. : .  . . . .  . . . . .  . .  . . .  , . . . . .  : , ,: ,' . . . .  . . . . 

, . .  . . , .. . . . : :  . , ' , . .  

. , ~. _., _ . i . . . . .  : , . . . . .  ', ,. . '. . . 
. . . . .  . . .  . . . . . .  ' I .  

LA'B~ORATORY TESTING: ,:; . ., . . . . . . . . . . . . .  . . . . . . . . . .  . . 
. . . . . .  :,, : : . . . 

., . . . . 

Laboratory testing of selected soil samples obtained from the test borings was performed at 
Kleinfelder's Geotechnical Laboratory in Santa Rosa, California. The purpose of the testlng 
was to verify the field descriptions and identifications and obtain information for subsequent 
engineering evaluations, Tests performed included: 

Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass 
(ASTM 02216) 
bensity of Soil in Place by the Drive-Cylinder Method (ASTM D2937) 
Particle-Size Analysis of Soils (ASTM D422) 
Liquid Limit, Plastic Limit, and Plasticity Index of Soils (ASTM D4318) 
Unconsolidated Undrained Triaxlai Compression Test for Cohesive Soils (ASTM D2850) 

, '  ~bkroii"ity teSts were &itformeid 'by an i.ndepkndeit testihg Iaboraibry (AP Engineefing & 
~estlhiJ, inc. in Po.motia.'Californla) in ac'cordance'withCaltrans . Test . Methods 643'- pH,:532 - 

. . . .  . , .  

. . 
reslhtiviiy; . . 417 - sulfaie~coritent;"and 422 ... .  - chloride'.cont&k . . .  . . . .  

. . . .  . . , ,  . . 
. ~ 

. . ~  . . . .  . . . . .  . . . . . . . . 
1 . ' : . . ' ; . : " 1  . : . :  , ,  . . . . . .  : .  

' i h e  . . . . . .  re~uit4:of ..!.  theiaijori$tvy . . .  . ,:. . tests,,togeth@ . . . . .  , with @, summiry sheet; a re j j~ov fde~ ' i~  . . . . .  ~ ~ p e n d i x  6. 
. . .  ... , . . . . . . . .  :.. , . . . .  . . . . : . , .  
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7 SITE GEOLOGY AND SUBSURFACE CONDITIONS 
. . . . .  . . . . . .  _ . . .  . . . .  . . . .  .. : REGIONAL GEOLOGY ;. , 8 . .  : : 1' . ' ! . ?  

, . ,  ' . . .  : I .  . . . .  . . . . . . . . . : . . . .  . . .  . . .  . , ( ..... : :~  ...... .. 
Regional 'QG~logy ' i~  illdstr&$d bn"$lat&. 6, "Regional GebloSSi," : Ttie ~i&':is. ldc;ited oii,'the 
eastern edge of the. nortJem Coast. Ranges: GeOmorphlc~ Province, a dynamlc region of 
California charact'erized "by   complex f01ding~:and 'fadtirig.  he p.rov1nC.e i s  generally 

. . . . . . . .  ... . 
SlTE G 

. t .  : . . .  site geology is illustrated on Plate 20 f  :*his &,e,&,andu,i,; The gei,&gj;i ;$j;iheijje:a&, 
has been mapped by Wagner and SauCedo~(1987, California Division of Mlnes and Geology, 
Geologi.~.M.ap.:of i:v.. the ... .W.e.~d,Quadrangle, ........ 3 :25.0pOQ);,: Wagner and. Saucedo,~(18967). jndicate the .. . . . . . . . . . .  ::.. ..~.,t 

.:, . . .; p r d e ~ t .  s!te.:a@. t9e;~;are;a': . . . . . . . .  nOrth,,~@e:st8, ,.,., and x?$.$~ of:. the.:s!te,iar,e,ynder~~~in :by: the- ~ u r a ~ s i c -  
..~,~retace;ogs;~age. ~r,an.~!sc.an~ :Co.mpjex: (;This .~e..~rock~:!s::aomijrlSed. . . . .  ;of:3aridStpn6., :... , 2 i ! : .~  I . . : . :  sh$le';lnd 

.. :~ogglomerate!: Tlje :area,,i<m:med!ately sast o f  :the 'site: is..;mbRped; aS.,being: underlain bythe 
s o ~ t h : . ~ $ k  .Moun~in ~g~l&~,,.i&j,ljer,,of ji,a,,:~i~,$i~c&h ;co~p!&~;,i-r~;;~on#$est::;~~&nn~ng 

. . . . . . . . . . . . . . . . . .  . . ;  . ;  : . : :  

" b ~ d r ~ c k ~ f a u l ~ ~ ~ , ~ a t ~ d ' ~ ~ ~ r o x ~ m ~ e i y [ l , ~ ~ ~ ~ f ~ , ~ t  ;:, ,.-:: sast of th.?. ljr0pose.d retaini;i;~Gai~,~~('ii~ ,$&est 
point 'separates the twi,  ranc cis ban Complqk units";iri thesiie\licinltyy '~&bjgi$' fabi is 'are 
common.~featur~s,. : . . . . .  of 
the $eolOgi~ units. . . . . . .  .~ . . . . . . . .  . .  .:< z ' : . . . ~  ...... . . . . . . . . . . .  

. . . .  . . : .  . ,,.: ~ , ,  8 -  _ . .  . . ~  . ,: . : . .  ......"... 

aid. . not . . i.de?flf'y any . !aridslid 
. . . . . . .  . . .  .i : : :  . i . $  _ :~ .  :; 

vicinity. 
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. . .  . . . . . . . .  . . .  . . . . . . . .  . . .. .:: . . . .  . . 

SUBSURFACE CONDITIONS . , . . . . . .  
. . . . 

, . . . . . . . : . .  , ':: ' 

The . ., fol)owing . . . . . . .  table .:,:. . .  summarizes . . . . .  the drilling ... program performed for this . . . . .  investigation.,. . . .  . . . . . . . . . . . . . . . . .  : : .  : : .  . . . . . .  . .  
. . . . .  ,.:- . . . .  

: . .  . . . .  . . ,  z .  . . . .. , . . : 

i&le l;',,~~~.i 6 9 . p ~  19.4, iirlng ; ~ ~ m ~ ~ ~ ~ ;  . , , ' 

,, :'.:,, , '.:, : 
. : s . . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  . . .  . . . . . . :  .! .. : . . . . 

(@). Bedrock is dlsaggregatedfor 1.5 to 2.5feet belowthis depth. . . . . . . .  . :  . :  . . . . . . . . .  .I . . . . . . . . .  . . , . ,  . . .  . :. . : ., 
.,. . . . . . .  . . ! .  i . . . .  . . , :., . . ~. , 

... . . . . . . .  . .  , . . . : .  , .  , 
, . .  .: ,.$ . . . . . .  . . . . . .  . . . . . . . . . .  

' Borlngs ~ -0~ -002 ,~ -08~004 ,  ,. .  , ,, aidd-&-005 were drilig'on the west, 
main landSlid.e;m.ass. Fill:encountersd,in these.borings'con~isted'of.clayey sand, clayefgravel 
and gravel, and Wtis between 7 5  to15 feet thick, ?he illl was u*erlain'by dblluv!urf(/l$ildsiide 
de~osits (typioally!sandy clay'to clayey sand) totofai;depth$ of,'l.?5 to 22 feet,wheie be:diock . . . . .  . . 

. , ' w a s ' e ~ o u n t ~ r ~ d . ' ~  !3oring"R-08-d03 was :drilled on ttie east ,ifd@of, the road, upslope of  the 
main'i.ndslide mass, A 3.5'footsebtion of gravel fili was encoijntered overlying bedrock. . . . . .  . . . .  ... . . . .  ,:, '. ' . , .  ,.. . . .  . ~ . . :  ; . . : . . r.  :., . . : .  

B&i& R-68-00i' bas dri j~&b;o"'&~~west s!he 'of road aba"t jld,fegt souijj i f ' j ~ e  active 
landslide mass. Fill consistingbf clayeylsilty gr&el withsan'h; wa's encountered to a depth of 
14.5 feet.. Coljuvium consisting of siltylclayey gravel with, sand was encountered ...... ,: between 14.5 

. :. and:21;5feet;. Bedkdck was&ncoG&&j at a d&~h ,o f  21 .5 . ... . . .  5 .  . . :  . . . ,  . 

. . . . 
. . . . .  

At depths ranglng from 3.5 to 22 feet, the borings encountered bedrock that primarily consisted 
of intensely fractured, low grade meta-sandstone and meta-shale. Typically, the upper surface 
of the bedrock consisted of a disaggregated zone that was a 1.5 to 2.5 feet thick, overlying 
rock that was slightly weathered and varied from very soft to moderately hard. Because the 
rock was intensely fractured, most samples were too disturbed for triaxial testing. Two triaxial 
tests that were performed on moderately disturbed samples yielded rock shear strengths of 
650 and 1600 psf. The textures of the fili, landslide deposit, and decomposed bedrock are 
very similar and transitions should be considered approximate. 

. . . .  
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This is a summary of condltion.s:.encounterecin.the five borings. Moredetailed information is 
presented on the Log of Test Borings. Variations in conditions between the borings should be 

. . . . . . . .  . expected. . ;  : ! :  : .  .. . . , , . 
. : _ .  . . . . . . . .  . . . .  ; . : 

, ..: . . . . . . . . ,  : . . . .  ', . .  . : : . ;;. <: . . . . . .  ... ~. 
. . . .  :~ . . . . .  

Our inter$retation',of the r$ub$~r fa~egeslOglc :&ndi t i~~~ , . . . . . . . . . . .  . . . .  . . . .  : .  1s . . . .  pr~ien~&j:j$ tfi$ ef&s s&tIpns 
provided on Piates.3; &$id'5. . . . . . . . . . .  .,, .:... . . : ,  .:,; . :;: ;.:::> 

. . 
: : /.:. . . . . . . . . . . . .  . . . . . . . .  . . . . . .  .:.. . .  . .:... . . . .  ,.,.... :.~;: . . > . .  

A sibpe'inclinomiijter was ihstalled 4; Readings were taken b y  ~altrhnson 
April 16, April 23, 'June 5, June 24 and July 8, 2008. Readings indicate that lateral deformation 
is occurring at a depth:of,approximateryil4,feet,:which;i~~approximateiy the top of the bedrock 
formation! The inclinometer indicates a'dditionai deformation at a depth of approximately 32 

by pe$Y saturate51. On June%; Jye,2.?,,and July,,8,,2:O806, groundwater meas.~rem$~ntcj were 
obtained;.b~ 'Caltrans :from:-the, slop,e,Iriclin$neteithat <%as: !nstalled' iril'Bori,ng , R-08-,004. . . .  . . : ~ .  , . .  ' ', ' i t ,  .: .,.::: .;,, ,, ~>:.:,.,:!:; .. 

Results are jabulateil,. below. ~o&ijesign purposes, W e  . . . . .  . . recommend' . . . . usihg~,a. . . . . : ~roi.j"dljvat~(w~l ... . :. 
:;. !,!; that% three feet above th.bedr$ck:surf&e;: ;:'':;. . . 

. . .  . . . . . . .  ~ : .  . .  . . . . . . . . . . . .  : . . . .  . . :  : ~ . : .< .  :: ..,:. .,: !..!.$.. :; . . . . . . . . . .  
. . 

. . . . . .  . . . .  . . 
. . . . . . . . .  

. . , . .. : 
. . , . . : . : 
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. . . . . . . .  

Chemical analyses were performed on two (2) samples collected from the b~rln~s'toevaluate . 
corrosiop potentlai, of the opsite soi!~. Testing was, performed by AP Engineering . . .  .& Testing, 

. .  . . .  Iltd.'in ~ o m 6 ~ ' ~ a l l f o i m i a ;  Theresuits of the corrosion tests are.attached. . . . . .  , . . . . . . .  : 
. . . . .  . . .  

Based on the ~altrans~orrosion Guidelines (2003 version 1.0), a site is considered corrosive 
if one or more of the following conditions exist for the representative soil andlor water samples 
taken at the site: Chlofldeconce.ntrat]on ls.,5.00 ppm (0.05%) or greater, sulfate concentration is 
2000 ppm (0.2%) or greater, or the pH is 5.5 or less. Based on these Guidelines and the 
laboratory test results, the site may be considered,as non-corrosive to steel and.concrete. 

: . , . , ; , : . . : ' . .  ,.: , . "  " '  " . ~. ::. . . . :  . . . . . .  .,: 

. . . .  . . . . . . . .  . . . . . . . .  . , .  

: ~dc&d in~  t$the.caiiran& sii$nic;,Haiir.d MA$ ind:Fi&ort (CSHM, ~ ~ ~ l ~ h l n , . l 9 9 6  'with errata 

. . dated, March 2006), th:e nearest fault is the ,Bald. Mountain:Bi~. Lagodn faul<;which i s  located 
approximately14 niiles'west'of the':site. ~ a l b  Mountain-Big lagoon is an unkinoh type fault 
capable of generating earthquakes wlth a maximum credible earthquake (MC~)"magnitu'be of 
7.25. The Caltrans Seismic Hazard Map and Report (1 996), locates the slte on the 0.3g Peak 
Bedrock Acceleration (PBA) contour associated with the Bald Mountain-Big Lagoon fault. We 
recommend a PBA value of 0.39 and corresponding Peak Ground Acceleration (PGA) of 0.33g 
for the analysis and design of the proposed Highway,l69 retaining wall.. The PGA.is estimated 
b k e d  . . . :  I . .  on site ... soil ,. class C. Aportion of the CaltransSebmicHazard map isshown: on Piqe 7. 

. . . . . . . . .  : : :  ' . : . . .  . . .  . . , : .  . ~~ . $ 3 , :  ', : . . . . . .  . . . . . . . . . .  . . . . : 

. . . . . . 
~ h ~ ' ~ $ &  dogho t  lie wi(hin:an A~qu&t~P(i,d[o, 's~&c;a/, stuaie4 Zen@ (cDM~,:, 697); 'No active 
faults are,ma&?ped: crossing the.;pr@ject sit?.+rdolahy ptojedt towards the site.': The bedrock 
fault contsict identified by Wagner and Saucedo ( 1  987) is '~ommon".feat"~e within the 
Franciscan Complex and likely occurred during the formation of the geoldglc'hits.' The 
features are not considered to. be act sslbility . .  . of primary surface rupture or 

. . . . .  deformation at the site isconslder~d < ,  . I' . . 
:. .., . . . 

. , . . , .. 
, . . . . . . . . . .  

WALL LOCATION & DEPTH . . 
. . . . . . .  . . . . . .  

Based on the field and laboratory data, it is our oplnion that, without remediation, the material 
designated as active landslide deposlts (1 162) will continue to move downslope, and this will 
remove lateral support for the roadway. 
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We recommend that a. wall be deslgned to..retain the. roadway..together with underlylng soils. 
The ~ro~osed.~wal!.!oca?/o?..!s shewn o?..Plate.?. As dl~ected~b~..Caltrang,.!he wall is located . . . . . . . . .  

approximately',:a feet ::outside of ,the adge !of pavement. .As .shown):th.e :wall will extend from 
:St.atlon 0.fj:o to_'~tafion . . . . . . . . . . . . . . . . . . .  ~~5CSO.~~ri?ls:iif.:th~l pr6posed wall :ta~rri~i~te:app.~~lmatety 10 feet . . . . . .  

. .: .oqts~e,~he. . l imi~~~f~hela~t i~ . . landsl !de, . fo~~a . tot$!:wall:i~ngth30fti~~roxim6tsly.$4hfeet. We 
recor$meii(! . that,.$~e.:retaln!ng,~aIl . be;:.deslgned~to,::.supp@,rt :all ::material':abpve ith:i.bedr.o.& . . 

. :suifaCe~(approx)mat'el~,116:t~,,24,.fee~ ~elowtt i~r~a~wa~, '~urface), iph@ &~$r<gimit6:t$itiohidf 
: :  .the;ldedr@qlt:,surfa& atthd 'wall [doation i$il!&tr&ed oh,.pl&te 8;:..;:.:;::':$:: . i:.,. :!;:;':::: :, :,.~;: ;! :; 

. . . . . . . . . . . . . . . . .  _. . . . . . . . . . . . . . . . . . . . . . .  :.. . . . . . . . . . . . . . . . . . . . . . .  ,.:,, . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  ~. . . . . . . 
.... . . 

. . . . . . . .  i ; .  . ; . . . . .  . . .  ,. . 
. . . .  . . . .  . . .  . i ~! . , . .  . . ~  

. . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
: ; I .  i 

.. . . .  . . . . . . . .  . - . . . . .  
: . : ( 

. 
..& : ::. . . . . . -.  . . ,  . . i (: , 

. . t ,  .~ ~. 
. t  : 

. . . , 
. . SOIL &, ROCK PARAMETERS ..> . . ,  . . . 

, . .  : .., , .  . . ' : . . . . :  . . , , , , - ~  . , : :  . . . . .  
., , . , . .  

, ,. : . . ~. . . 
. . . . . . . .  " . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ' 

i ~ a s e d  on the results of  our s"bs"rface Investigation and laboratory te 
,mater!al within thehe 
of a~lficia(.fili and: col 
meta-sandstone and 
wall depicting our lnte 

. W e  'recodmend that 

: .  . ,: 

:: ..:.: . ' 
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Fill (Qaf) 11 to 15 1 1 4 6  1 84 372 O2 

. I 1 E*&,,,*,~ l . ::. . . : : . I  . . .. . I , .  . . . . I  : . , . I : .  I 

. .  . 

, , : Based on correlations. with field penetration test data and soil type. strength of fill: and. colluviu~ was 
back-checked by assuming existing, landslide has a facto~of.safety.bf -1.0. . . , .. 

3' . ' 
I . 1:" . . 

. . . . strength was estimated based ?" co r re l~16~s  with field bl&&ounts, . , and material . .  . . . , .  type, as we'll as 
. . obs~~ations'of , . . . existing bedrock . .. slopes. , . . " ~ . . .  ! .  :, . . .  ;. . . .  . . .. :. . ,. 

4 couiomb method dtinaiisis i i ~ t h ' i  = o; 'The &fectiva widthto which ti+ preF;sirii is  .~ j jp~ /$d~shou~d be in 
accordance wnh Caltrane Brldge Design Specifications, Chapter.5: . ' ' : ' . 

..: , . , ., : ~ , ~  . ., 

Soil overlying bedrock has a factor of safety below 1.3 and should not be used in determining passive 
pressures. 
' Coulomb method of analysis wit? S - 2/39, Thls value assumes that the soil overlylng bedrock may fail, 

leaving a steep bedrock slope (35 h) below the wall. 

We understand that seismic wall loads will not be used in design since this is not a "critical" 
structure. 

HYDROSTATIC FORCES 

As discussed previously, we recommend that the wall be designed for a groundwater level that 
Is three feet 'above the surface of the bedrock. The wall should be provided wlth adequate 
drainage to prevent the build-up of hydrostatic pressures behind the wall. Below the base of 
the wall (or below the bottom of the drainage layer), design pressures (active and passive) 
should be based on buoyant unit weights. 

2240 Nofthpolnt Parkway 
Santa Rosa, CA 95107 



3) 15 feet beyond the back of the wall. 

The lo.cation of the unbonded zone for Sections A-A', B-B' and C-C.' are sho 
; - a n d  1'1 respectively;: For'tiebacks that,:are located 8 feet from <ttiet.bp :of ;the :wall 'and are 
..inclined at 20~~therunbonded zone may be takerfor all'$reas:aS 20 feet;:Foitiebacks that :are 

9, 

. . . . 

Soldier piles sh'o on in he 
fractured nature of the rock and the difficulty in removing slough from drilled holes, end bearing 
resistanca should be neglecfed. Bedrock quality varies widely. We recommend that soldier 
piles be designed for a skin friction In bedrock of 1000 psf. This value is Intended for use in a 
working stress analysis and contains a factor of safety of approximately 2.0. 

Bbause of disturbance and deep weathering at the surface of the bedrock formation, we 
recommend that all soldler plling have a minimum embedment of 7;5 feet into bedrock. 
Deeper penetrations may barequired :to.: Satisfy :wall vertical o r  lateral loading conditions. As 
discussed in Section 13 of this memorandum, an embedment of 7.5. feet is expected to be 

.. . . . .. 
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LAGGING 
, , . . . .  :: 

The purpose of the proposed wall Is to.protect the road from landslide-related movements, not 
:-: to stabilize the entire. landslide mass,: I t  should. be assumedthatthe activelandslide mass will 

continue tqmove on the:steep..slope below the wallandwill eventually pulliaway from the 
downhill side of the, wall.;. Thls can result inthe lossof material between jhepiiings.,. To protect 
against loss of material, we recommend that lagging extend down to the surface of the 
disaggregated . . .  :. bedrock. .. As, illustrated on Plate. 8, this would.require excavatlng to depths of up 
to approximately 16 to 24 feet below, existing grades, If this is not practical, soldier pilings that 
.ar& kb'ipac&d, :althree :pigjdl&mete rs,. oiicloser (cedeb to. 6enter) tsh6uld .d'6"&,'op soil arching 
betweenihg p;fiii'*i,ihat ,wfi,liri.lit ih& infe.r"&l of sbil the use .of i8Ggi'ng, 

: over time. or:.in. the presence of groundwater, loss .of soil could still be slgnlflcant. and future 
maintenance may be necessary. , . , ,  . .  . . .  . . . .  . . . ,  

, . .  > .  . , . .  . . .  . . . .  : . .  :... . . , . .  

WALL BACKFILL. 
. . . . .  ... . . .. ,, 

. . . . . .  i . : ' .  . . . ' , I : ,  . . '.. . . , : ,  . . : i '  

~ a c ~ i i l .  material:. behind, the. wall should be Class: 1 ,  Type. B permeable Material (~altrans 
. , Standard Specifications 68-1.025). ,To prevent internal soil erosion, we recommend that a filter 
.- fabric:. (Caitrans Standard Specification 88-1.03). be. placedbetween the Permeable fill. and 

native soil. To prevent the accumulation o f .  hydrostatic pressures behind the waii,::we 
recommend that HDPE shims be installedbetween the lagging members. If fill is placed on 
the downhill side of the wall, additlonal drainage will be required to collect a~dremove.water 
that flows throuah the face of the wall; Thls could conslst of either a chlmn'ev~of'"~en%eabie " , 
material or a geocomposite with-a collection pipe at the bottom of the wail. . . . . .  . . . . . .  . . , ,  . . . . .  . . :  :... . . .  . . '  . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . " . . . .  . . .  . . 

. . . i .  . . . '' , . /  . . : .  r :  

. . .  :. T,o~,r&~u~$eib&cMill we ;.ecdmriien:d ihai bae'~ili.'la.ced flvi,feet bf:the wall 

(measured; horizontally) be compacted~wi~lighweight; hand-operated compaction iiq~ipment. ... 

'Over~compactlon~of this fill can greatly'increasewall,pressu& . .  .. andlor deflections, ; .  . ,  . . , .  
. . . . . . .  ! :. : ; i .  . ,  . . .  . . : , > :  :.. .,:. . .  . . . . . : . .  .: . . .  

.~ . 
. . . .~ . , ~. . :  

. - 
. . . . .  . . .  ~,dH~~d'gr:.pe~ormsij.~.;slo~~ '.si8b,lity -:d$&lyge$;fdi: the rj'roje.ct ~si~g',.~Slid'~i,::\i~rslon.. 5;.j3. by 

Rocscience. Initially, this analysis was performed,to back-calculate ...... :., the residual soil . . . . . . . .  strength 
~1tfiiG:thk: landslid& &jjosiis. plate :I ip f&ge~ t s  the ?f gn &alysisal&g the'identified .. , 

j j.:,faiiuie.sijif~ce. flii6 hhaiysis we.'l;s,ed' t h ~ ~ ; g ~ . ~ ~ e t ~ . : o f ~ d r o s s ~ s e : ~ t i o n ~ , C ~ ~ ,  (plate 5), :',The 
internal angle of soil friction in the fill soil that produded'a factor of'saf&y'equal to onewas 
approximately 37', which was used in our subsequent analyses. 

92859\9ROBM045:. ' . . . . .  
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We next added the proposed.retaining wall to this section and ran the model again. A 270 psf 
. surcharge pressurewas appllsd.to the roadway area. above !hewall, ;:The.w.ali.was modeled 

as a series of rigid piling with sufficient shear st~ngth.to.:force..the:iands!ide .below:the tips of 
the piling. Therasult of this analysis is summarized on Plate 13. Based OIJ thls analysis, with 

trianguiay~~ad~ appl!ed to. theiface.of!he: ~all,~~see,~Piate !$?.,The forc:e.pecessary . . . .  :. to,provide i a 
. . . factor.;of . . . . . . . . . . .  ,safety ,I: . . .  :of .:1;2 : :  .,.. w.as,,.calculated,to ,..." . . i .  :; ,..*.. b.e, .equivalent to that. exe@d .by: :a; fluid:,with 8 unit ,I ;;wglght:Of 50; Qcf, ;or,,a~:t~al..lo~~~of~.~2~"pO~nds,per-.~i~eal~f~ot':of'~ . . . . . . .  : ~ ~ .  . . .  . . _  wali...'; ,. b ;..,.. This.,caldu[ated 3 . .  force 

was: a ~ p r o ~ ~ ~ a t e ! ~ J ~ 3 ' ~ p e ~ c e ~ t ~ ~ ! e s s  :tha(l,.the.,.&$slgn load.:calculat.ed. using .an.,&ijve. pressure 
:icoeffic!e.nt, basedon :the.;soi!:.I'jropefti.es , . . ~ . , . i  .. :..., i n :  !,#,~. Table ..:,: , 2.,(lnc!udi~:the' roadway: surChGrg& and a 
, factor of 'safety Of '1 -31, Ba'sed on this, we consider design ., . in..accord.aric~ . . . . . . . . . . . . . . . . .  w:ith.the' ., . .  parameters 
in Table 2 to be appropriate. 

Finally, we checked the slope stability.of,materiai helow the wail to see if removal of 1 8  feet of 
soil would improve stability of the remaining landslide deposits that are down slope of the wail. 
A. res~jt:~qf this anaiysk is shown. onl Plate; l5. Remo:Val,of ,this,gaterial impro.ved theslope 
Stability factor of safety only' t o  1 :j, indicating a signifkant potential for the material:befow .the 
wall to continue to slide. For this reason we recommend that lagging extend"to.the surface of 
the bedrockor thatclosely spaced.soldler.piling be used. . . . .  . . . . .  . . .  

holes: will b e  req0iled;in cOnf.om~@ce with the proviSIdnS'in~~S~tion~.51~l.;~'o;('C,oric~ete . . . . . . . . . . . . . . . . .  
" I 1  " 

DepbSJtedUnder : . . . . . . . . . . . . . . . . .  Water,..~ofCaltran~tandard . . . .  ~peciflcation.s. . . . . .  .;.. . . .  . . .  : .  . .  i . : , ;. .. . . 

Caving conditions may be encountered during drilling for piles and tiebacks, particularly 
if groundwater is encountered. Temporary casing, drliiing under slurry, or placement of 
slurry cement backfill or concrete and redrilling may be required to control cavlng and 
should be perfomled in conformance withathe provisions in Section 49-4.03 "Drilled 
Holes"' of Caitrans Standard Specifications. 

. . . . . . . . .  
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. . c . . 8 . .  . ' : : .  ' :  , .. . . : . . . . . . . :  .,. 
. . . . 

' : i Vertical cut sections e deeper than five f4et without shoring or sloping in 
, .  : 

. , .  . . . .  , .. . accordance with Cal-0SHA:Standards. :; , .  . j 
. . .  . . . . . .  : . . .  . . . . . .  > .  . . . . .  . . .  , . , .  

. . . . . .  . . .  . . ~ : . . . . , . :  , .  ~. . . . , . , . .  : .. 

. ~uffidient:iind timely .obs6rvation'~uring constr~ction sho"id be perfo'rmedto correlate 
. . ' . findings ' of the investigation with actual'^ . . .  suBsurface conditions 'exposed during . . . .  . . . .  . . . ~. ~ 

. . . . .  . . .  , ; ,  I . . . . .  . . . . . .  cdn$tfuctitrj; '. . . . . .  . , 
. . 

. . . . 

. . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . .  . . ,  
. . . . . .  . . . . . . . " .  

. , , :  
. . .  . . .  , i  . . , , , : :  j i i : : ,  ., , ' .  

e The contractor should research utility locations and take necessary .pricaitions to 
protect-in-place or relocate utilities as applicable, prior to excavation. 

. . . . .  . . .  j j ,  . $  . . .  . . .  ... j . .  :. ., ; . . .  . . . . . .  < .  , : . . . . 

~6ridin4'~bf water' adjacent t 6  the itruciut% should b& avoided, ~ u r i n g  and after 
cons'tructi~n, positivedrainage 'should be pro~ided to'direct surfacewater away from 

: struc'tures and' all excavations'toward iuliable, nonerosive.drainage devices. .Any. pipes 
or lined ditches that cross areas of landsliding (see Plate'2) ,are. likely to 6e damaged by 
fuiur'emovement. 'We  recomniend that surfacedrainage'be collected' in pipelines that 

. . . . . .  . , .. . . 
are routed ouisida of ialldslide areas: : 

. . . . . . .  . . . . .  

. . I ;.. 

If y d u  h i v e h i y  'questionsi'fegarding . . the information 'provided &irein, bleaie: contact us at 
: 

. . .... . . . .  . : 707.571'.1'883. ' .  
. . 

. ~. . . . . .  . . . . . . 
, . . .  < %  . . . . . .  

, ,  
, . 

. . .  

I 

. . .  .. > 
. . 

Terry Craven, GE 2572 . . , William V. McCo'rmick, CEG t673, 
Prlncipal Geotechnicai ~ng ineer  ' '  i .  ' Printipal Engirieering ~eolog is t  

Page 14 of 15 2240 Norttipolnt Parkway 
Santa Rosa, CA 95407 ' 

Tel. 707-571-1883 
re.. _)A_) C-A -n,n 



16 ATTACHMENTS 

Plates 
Plate 1 Site Location 
Plate 2SIte Plan 
Plate 3 Section A-A' 

. Plate 4 Section B-B' . . 

Plate 5 Seotion C-C' 
Plate 6 Regional Geology 
Plate 7 Califomla . . Seismic Hazard Map ..Plate:B-&p~~~xiinatite:Su~~u*~eice;G.e6;1bdq ;. : : ,  ~ .: ,. . ~. .. . , . . ., . . , . . . . .  . : .  . . .  

Plate 9 Tieback ~,nbonded Zone, Sectlon A-A' 
Plate 10 Tiebackbnbonded Zone, section B-B' 

. . 
Plate.11 Tleback Unbonded Zone, $ct!j$n.~:C' . .  , . .  . ' 
Plate 12 Slope Stability: Cross Sectlon C-C' Baok-Calculation 
Plate I 3  Slope Stability: Cross Section C-C' With Wall 

. . . .  . . , . . . ~  . , . . . . . . . . . :Plate 14 SlopeiStability: :Cross Sectlon C-C' Lateral Pressure , . .: . . 

Plate 15 Slope stability: Cross Sectlon C-C' Downslope 

Appendix A 
Log of Test Borings (LOTBs, 7 pages) 

Appendix B 
Laboratory Test Summary 
Laboratory Test Data Plates B-1 through 8-4 
Corrosion Test Results (AP Engineering and Testing, Inc.) 

Appendix C 
Slope Inclinometer Monitoring Results (1 page) 

2240 Nolthpolnl Parkway 
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Highway 169 PM 19.47 
Humboldt County, CA 
EA# 01-478301 

Laboratow Surnrnaw Sheet ::I 
. . 
... 

TXUU Triaxial UnconsoIidated Undrained Strength 
PI Plasticity Index 
LL Liquid Limit 
-200 Percent Passing 200 Sieve 
CR CorrosivXy 
tsf tons per square foot 
psf Pounds per square foot 





R-08-002 @ 16.0' 
- . R708-002 @ 21.0' 

R-08-003 @ 5.6' META-SANDSTONE , 







,. ., : :: . . 
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AP Engineering & Testing. Inc. 

CORROSION TEST RESULTS 

Client Name: Kleinfeider AP Job No.: 

Project Name: Date 

Project No.: 

NOTES: Resistivity Test and pH: California Test Methods 532 and 643 
Sulfate Content : California Test Method 417 
Chloride Content : Califomla Test Method 422 
ND = Not Detectable 
NA = Not Sufficient Sample 
NR = Not Requested 





WFR R8-04, A-AXIS WFR R8-04, B-Axis 

-1.00 ' -0.50 : 0.00 0.50 1 .OO -1.00 -0.60 0.00 0.50 . 1.00 

Cumulative Displacement (In) from 4/16/2008 Cumulallve Displacement (In) from 4/16/2008 

INCLINOMETER MONITORING RESULTS 
01-HUM-169-PM 19.47 Depth of lncllnometer Caslng: 69 feet 
WALL FAILURE REPAIR Ao Dlrectlon: N/A" (Magnetic North) 
E.A. No.: 01-478301 Locallon (WGS-84) : N/A 



~ n :  .Ggd.mun;l Setberg ~ n c c :  Jau?~ary. 30,2009 
~Sb~io.h~re.Desig~~.Rraucl~.~ 
:Qffice~ofR.riage T)$$ig" -Ngrth . . .,.. ~ 1 1 6 :  :OI-~~UM+:l~6?-P,iVI '19!47 

:ER: 03-47830j 
I :  Erika W@a Bridge No. 04E0023 

' [ ~ ~ ; a ~ ~ e ~ d u ~ ~ ~ . ~ ~ . n e ~ e s s n ~ y  becn~sc:?foh?~i,gc~ to. fl~e~~?U~Iayontline~.at~d~tl~e length bf~vall. Office 
.of Gccit6chiiioiil:Desigii N61*tl~,$ei.f6lifiel niodiiiedtlic wall lnyout fi1i.e olld ~vdi'ieiigth:;iol'iBviiltg ' .. 

$dditi6t,ril,fidld hvostigatio~s. (~!g~lres..l . .. :;uld?j Tl~is~lay.~u~:pa~iforn~s~~~ t l j e ~ c ~ ~ ~ i i P l n ~ ~  ctnted 1-09- 
:2ociqj . . 

These ~e;c3iiiioiis~~ccotii1f f0l:~the:cli~iig~d~~u6s~facc 661iditibps res~ljtiligfioiu :ole i ~ v i i e d ; \ v a ~  inyotit 
filiei~T11o:new wijU lehgth. . . wa~revised &0111-3;$O;feet to:291,@? fcot:(.. 

. . 

. . 



Gucl~ntuld Sctbcrg 
Jeuuasy 30,2009 
Page 2 

Ol-I-IUM-169-PM 19.47 
EA; 01-478301 

Tliesoil phiniueters,:coefficieuts, lnggii~gdepth, etc.au8;sunjmnl:i~gd in t i~c  t a ~ l e ' l p I o \ ~ . ~  Tlic 
reco~welided'~degign ground \ya lc r~s l~o~d  be aFtlic botto~ll of thc inggilig, assunling fhe wall is 
con~l~lctcly. a to this clcpth. 



Gndmund Setberg 
J~ii~!ary 30, 2009 
Page 3' 

Tiebaclianc1ibl.s B I I O ~ ~  derive thBil's~,~~pprt.solely fi.Qiii~:bed~o&ibup@ion (KJfss), .An u~bontlcd. 
Ic~ijtlr , .. qE:35 ,feet:is i.c$oi~:~ue~tlqd::fqy the ripl~errowaud 25 feet for the:lower row of:ticbjiclcanchol:s. 

. . 





NOTES: 

ME SLIDE PLANE AND N VALUES WERE PROJECTED AT A 45 DEGRtE ANGLE TO THE CURRENT WALL ALIGNMENT. 

FIGURE 2 

APPROXIMATE SUBSURFACE GEOLOGY ALONG WALL 
HUM 169 PM 19.47 EA: 01-478301 



. . FOUNDATION REVIEW . . .. .. .. ,. . ... . % . . 

. . 

'TO: Structure Deslgn 
1. Prellrnlnnly Repoil 

Geoleclinlcal.Sorv1ces 
- 1 .  GS (Sacramento] 

2. GS , 

DIVISION O F  ENGINEERING SERVICES 
EEOTECl iNlCAL SERVICES 

Dale: 

dbtchk- ~4 LJJ~J( 
Slruclure Name 

Dislrict'- ' Counly . . Route Posl.ICm . 

Dlslrlct Projecl Oevolopmenl O /  - V7dJoI 0y.C 8Q L3 - : Dlstrlct Project ~ng lnear  E.A. Number , Struclure Number 

Foundallon Reppri~y:. k.1 -.+nG*bb4 A' C, AJ d w a  1.4 hated: 7 (.,I /OQ / / ~$q /up 
Revlewed By: f . ~ v l (  . ' ( O W  , i ? f ~ ' c - ~  ' . - - (GS) 
General.Plan ~a lod :  3 /( ; /og Foundallon Plan Dated: 3 ffr i/.? 

- .  I>QNo changes. . 0 The.follow1ng changes are necessary. 

, . 
.. . 

.FOUNDATION CHECKLIST . _ . - 
, Pile Types and Design Loads . ~oo l~ng  Elevdl~ans, DeslgA Laads,<nd Letions , LOTB'S - _, rile Lengths I Selsrnlo Dala . Flll Surcharoe - - Predrilllng + 

/ Localbn of Adlacent Sl~olures and Ullilllss Antrmsrh ~;t,lnn's 

] NO 7 ~ ~ e c t  oi FII~ on ~bolmenls and Eients . . 
' i 

. .. , Tramis : . 
1 I 

. .  . 
m 2 h N o .  . . ... . , . . . .. . . . . . . . ' . .Geo!echnlcal SBNIC~S . . . . 

Rev. 10102 

- - ~~ + . .vv,--v,. , -.,..a Jabs 
&. . Pile,Load Tast . ~lablllty ot C U ~  or-fllls . - . , , Scour ; . - 

S~bsUlulianof 1.1 Plies For'." . ,. / FliITlrne Dslav - Grol~nd Water '.- - 
."/ .,Canmele Piles a Yes I= - 3ealflype D Excavollan' 



State of Ccrlifornitr 

Deparl~nent of industrial Relalions 

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH 
MINING AND TUNNELING UNIT 

Underground C 
C058-023-10T 

DEPARTMENT O F  TRANSPORTATION 
(NAME OF TUNNEL OR MINE A N D  COMPANY NAME1 

1656 U ~ ~ i o n  Street, Eureka, California 95833 
(MAILING ADDRESS) 

ROUTE I 6 9  IMPROVEMENTS - NOTCEII(O W A L L  REPAIR 
(LOCATION) 

lias been classifiecl as 
"'* POTENTIALLY GASSY with Special Co~idi t iot~s***  

(CLASSIFICATION) 

as required by tlie California Labor Code Section 7955.  

The Division shall be notified if sufficient quantities of flammable gas or vapors have been encountered 
underground. Classifications are based on the California Labor Code Part 9, Tunnel Safely Orders and Mine 
Safety Orders. 

***SPECIAL CON~DITIONS~*TZ 

I. A Certified Gas Tester sl~all perform prc-elltry and cot~tinuo~~s monitoring o f  the u~ldergrolilld 
e ~ ~ v i r o l ~ m e ~ ~ t  to measure Oxygen ant1 detect explosive, flammable, alitl toxic gasses wl~et~ever an 
employee is  working ill the u~ldergrountl envirotiment. 

2. Mecllat~ical vel~t i lat io~~ sllall provide for continuol~s exhaust o f  filtnes and air at ally titiie an en~ployee 
is working ill the uodergroilnd envirollalent. The primary ventilation falls tln~st be located ot~tside o f  
tlie undergroi~nd environoletit and sllall be reversible by a single switcli near the fa11 locatio~~. 

3 .  The Divisiot~ sllall be ~iotifietl ilnmediately if ally F l a l ~ ~ ~ n a b l e  Gas or Petrole~lm Vapor exceeds 5% 
o f  tlie Lower Explosive Lilnit. 

4. All utilities that may be in  conflict v i i t l~  tlie project shall be identified and physically located 
(~)otboled) prior to the start o f  project operatio~is. 

The tl~irty-niue 30-i11c11 dialnetel by 37 feet tleep tlrilletl shaft solitler pile wall project locatetl aloog Rol~te 
169 (Martin's Ferry Road), approximately 14.3 miles northwest o f  tlie iatersectioll o f  Route 169 ant1 Route 
96, Weitcbpec, I-Iu~nboldt Cot~lity. 


